Schematics of our experimental light detector device are shown in Figure 1. The light detector operation principle is based on the change in the electrochemical potential in the adsorbed nanocrystals (NCs) layer following light absorption. 1 This change yields a variation in the electrostatic potential between the NC layer and the semiconductor transistor channel underneath, thereby acting as a light-controlled gate for the field-effect transistor (FET). The layers were grown at IQE Inc. (USA) using molecular beam epitaxy (MBE) according to our design, and the device was fabricated using standard photolithography techniques. The NCs are used in this device for gating, in analogy to the conventional gate in a regular field effect transistor FET. A unique feature here is the ability to control the coupling between the nanodots and the bulk of the semiconductor device, while preserving the quantum mechanical nature of the NCs. In our case, colloidal InAs NCs were adsorbed on a self-assembled organic monolayer (SAM) that covalently linked them to the surface of a two dimensional electron gas (2DEG) GaAs/AlGaAs FET. The SAMs of 1,9 nonanedithiol HS-(CH 2 ) 9 -SH (NDT) or 1,4 butanedithiol HS-(CH 2 ) 4 -SH (BDT) are used for the NCs linking to the solid state device. The device is illuminated by light with energies smaller than the GaAs energy band gap and larger than the InAs energy gap. When the NCs absorb light, photo-excited charge carriers are transferred to the FET surface states via the SAM, change the surface potential, cause band bending thereby increase the 2DEG electron density, and thus increase the conductivity of the transistor channel. This has been confirmed by measuring the DC response of our 1 Aqua, T.; Naaman, R.; Aharoni, A.; Banin, U.; Paltiel, Y., Hybrid nanocrystals-organicsemiconductor light sensor. Appl Phys Lett 2008, 92 (22).
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The light detector operation principle is based on the change in the electrochemical potential in the adsorbed nanocrystals (NCs) layer following light absorption. 1 This change yields a variation in the electrostatic potential between the NC layer and the semiconductor transistor channel underneath, thereby acting as a light-controlled gate for the field-effect transistor (FET). The layers were grown at IQE Inc. (USA) using molecular beam epitaxy (MBE) according to our design, and the device was fabricated using standard photolithography techniques. The NCs are used in this device for gating, in analogy to the conventional gate in a regular field effect transistor FET. A unique feature here is the ability to control the coupling between the nanodots and the bulk of the semiconductor device, while preserving the quantum mechanical nature of the NCs. In our case, colloidal InAs NCs were adsorbed on a self-assembled organic monolayer (SAM) that covalently linked them to the surface of a two dimensional electron gas (2DEG) GaAs/AlGaAs FET. The SAMs of 1,9 nonanedithiol HS-(CH 2 ) 9 -SH (NDT) or 1,4 butanedithiol HS-(CH 2 ) 4 -SH (BDT) are used for the NCs linking to the solid state device. The device is illuminated by light with energies smaller than the GaAs energy band gap and larger than the InAs energy gap. When the NCs absorb light, photo-excited charge carriers are transferred to the The organic molecules adsorption was performed in three steps. First, the FET device was sonicated in acetone as well as ethanol solutions for 2 minutes each. Then it was etched for 5 sec with 2% HF, washed with double-distilled water (DDW), etched with NH 4 OH for 30 sec and finally washed with DDW. In the second step the devices were left in absolute ethanol for 20 min before they were immersed into a 1mM ethanol solution of the organic molecule (the "linker") overnight. The excess of the organic molecules was then removed from the surface by washing the sample with ethanol several times. In the last step the samples were dried under nitrogen and introduced into a toluene solution containing the NCs for 3 h.
